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systematic prudential regulation, in a better integrated world financial market. The multiple integration 
envisaged as underlying the construction of the European Union has led things even further. The successive 
developments of the Capital Requirements Directive followed the Basel Accords, while the European Banking 
Authority and, within the recently developed banking union, the European Central Bank have clear tasks with 
regard to ensuring the so-called European level playing field. Banking integration is looked upon by central 
banks and the generally large size of the banking sector gives it a central position in financial stability 
assessments. 
In recent practice, the European financial integration is perceived as being on an improving path since mid-
2012, while also allowing for the persistence of market fragmentations (European Central Bank, 2014). The 
European banking union is expected to enhance the level playing field, therefore supporting banking 
convergence. The national central banks and/or supervisory authorities assess developments in the banking 
sectors considering the European financial integration, as it is also the case for Romania (National Bank of 
Romania, 2013), and their domestic assessments often take into account banking convergence, mostly under 
topics such as peer comparisons, concentration and contagion risk. 
Financial integration puts banking sectors on a tendency of convergence. While there is no single measure to 
account for banking convergence, a relevant series of studies covered topics such as interest rates and 
profitability. As such, corporate and mortgage rates have been shown to converge slowly within different 
banking sectors (Adam et al., 2002), while interest rates convergence could be higher when considering 
national characteristics of borrowers (Affinito and Farabulini, 2006). With regard to profitability, bank 
convergence is higher in the US and weaker than expected in Europe, butthere seems to be flaws in assessing 
convergence with the use of interest rates (Gropp and Kashyap, 2009).Other studies proposed alternative 
instruments such as the ratios of deposits and loans to GDP, finding that convergence is higher within the so-
called clubs, such as the euro-area (Affinito, 2011). Moreover, with a view on limiting the impact of national 
characteristics of borrowers, corporate and mortgage interest margins have been proposed as an improvement 
over the useof interest rates convergence models, while also maintaining most of its benefits (Muntean, 2014). 
Other stream of research studied banking convergence focusing on credit supply. Measuring bank 
competition seems to provide better results when restricted to lending, as such changes in competition have an 
impact on funding conditions at country-level with further consequences, such as those related to the 
transmission of the monetary policy (Brämer et al., 2013).Analyzing credit supply for a banking sector 
consisting of a mix of state-controlled banks, foreign-owned banks and domestic private banks, a study 
suggests that ownership affects credit supply, particularly during crisis, creating a problem of loyalty to the 
local economy (Fungáþová et al., 2013).Economic integration has been expected to increase bank competition, 
but even when this is not demonstrated, there are findings with regard to a convergence in bank competition 
itself (Weill, 2013).The financial crisis has been shown to stop country-level convergence with regard to 
market power, while determinants of convergence at bank-level include ownership characteristics, asset quality 
and capitalization (Efthyvoulou and Yildirim, 2014). 
The relationship between economic growth and bank lending is not always straightforward, being affected 
by credit supply and credit demand factors.Local lending in Romania decreased since Q4 2012, although the 
economic environment improved (National Bank of Romania, 2014). Credit supply has been shown to be 
affected by the decrease of parent bank funding, the persistence of high NPL levels and the relative high share 
of short-term local funding in the banks’ balance sheets. On the other hand, credit demand was also affected by 
the continued adjustments of non-financial entities following the financial crisis. 
Compared to assessing banking convergence in an integrating international environment, analyzing the same 
developments at national level is likely to provide stronger results. This may come as a consequence of 
common determinants shared by local credit institutions, such as the phases of the economic and credit cycles, 
external risk perceptions and regulatory developments. However, banking convergence at national level is also 
likely to change in time. Understanding common developments of credit institutions is important for the 
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effective implementation of the national macroprudential policy, on one hand, and, on the other hand, for the 
microprudential supervisorsassessing potential difficulties of individual credit institutions to follow the 
changing market. 
In this paper, we propose a method of using lending variations of credit institutions as an instrument of 
assessing convergence in a banking sector. Lending variations share some of the desired characteristics of the 
abovementioned convergence measures, including data availability and relevance for the implementation of the 
macroprudential policy and the microprudential supervision. Additionally, the complex relationship between 
lending and economic growth makes these variations to be some of the most important developments in the 
banking sector. As such, lending convergence allows for a threefold perspective: macroprudential – how does it 
help the macroprudential policy, microprudential – what does it say about individual credit institutions that do 
not follow the market,and economical – what does it mean for the interdependence between economic growth 
and lending. 
The following sections of this paper refer to the data and the methodology used in the study, the main 
empirical results and the conclusions with regard to the use of lending variations in assessing convergence in 
the Romanian banking sector. 
 
2. Data and methodology 
The data used in this paper refers to quarterly lending variations recorded in the Romanian banking sector 
from 2007 to 2013. Individual bank lending variations were calculated for a panel of 38 banks, consistently 
covering more than 90 percent of the assets of the Romanian banking sector. Additionally, quarterly lending 
variations have been calculated for the entire banking sector, based on data contained in the aggregated 
monetary balance sheet of Romanian credit institutions provided by the National Bank of Romania. Economic 
growth indicators provided by the Romanian National Institute of Statistics have also been used, accounting for 
the change in the gross domestic product compared to the corresponding period of the previous year. 
The statistical analysis of the panel of individual bank lending variations concentrates on their distribution 
for the entire period and for each year from 2007 to 2013. In this respect, the standard deviation and the 
Kurtosis coefficient calculated for the data series indicate changes in the distribution of bank lending variations 
relevant for the assessment of lending convergence. The statistical approach is supplemented by a review of the 
inter-quartile interval which also provides useful information on how lending developments changed in time 
within the Romanian banking sector.  
In the econometric models used for analyzing lending convergence, the dependent variable is given by the 
quarterly individual bank lending variations. The explanatory variables are the 1-lag dependent variable and the 
contemporary banking sector lending variation. This specification aims to capture both the developments 
specific to individual banks at a given moment in time, through the autoregressive term, as well as the 
relationship with the general Sectorial developments, through the inclusion of the sector lending variable: 
 
οܮ݁݊݀݅݊݃௜௧ ൌ ߙ ൅ ߚ ൈ οܮ݁݊݀݅݊݃௜௧ିଵ ൅ ߛ ൈ οܵ݁ܿݐ݋ݎ̴݈݁݊݀݅݊݃௧ ൅ ߝ௜௧ 
 
This general specification has been implemented for the overall time period from 2007 to 2013 but also for 
each individual year. Under this approach, it is important to review the statistical significance of the 
coefficients and to assess the performances of the models and their change in time. Lending convergence can 
be indicated by stronger relationships between individual bank lending and sector lending as opposed to simple 
autoregressive relationships. Increased model performance may also prove that sector developments have a 
relatively high impact on individual bank lending. 
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In addition to the discussion on explaining individual bank lending, sector lending is explained in its turn 
with a view on macroeconomic developments. In this respect, the univariate relationships between sector 
lending and current and lagged economic growth are also explored. A significant impact of economic growth 
on banking sector lending, which in its turn would determine individual bank lending, may also prove to be an 
indicator of lending convergence. 
 
3. Empirical results 
The quarterly variations of the lending provided by the 38 banks considered within this study have positive 
mean and median values, while their distribution is leptokurtic and positively skewed (Table 1). These statistics 
describe the general developments of lending in the Romanian banking sector from 2007 to 2013. However, it 
is likely that the financial crisis and the macroeconomic vulnerabilities that occurred during this interval had an 
impact on the local lending, which would be visible by analyzing the developments for each individual year. 
Table 1. Descriptive statistics for lending variation 
Statistic 2007 - 2013 
 Mean 0.0319 
 Std. Dev. 0.0983 
Skeweness 0.9084 
 Kurtosis 4.7033 
 Observations 1064 
 
The analysis of variations recorded during individual years confirms that the dynamics of lending in 
Romania were clearly affected. Indeed, from 2007 to 2013, lending variations decreased significantly, coming 
close to stagnation after the onset of the financial crisis (Table 2). The consistent decrease of the standard 
deviation and the increasing Kurtosis indicate the potential convergence which occurred after that moment. 
Table 2. Descriptive statistics for lending variations by year 
Statistic 2007 2008 2009 2010 2011 2012 2013 
 Mean 0.0947 0.0610 0.0162 0.0141 0.0158 0.0087 0.0129 
 Std. Dev. 0.1122 0.0985 0.0983 0.0966 0.0895 0.0814 0.0740 
Skeweness 0.6084 0.6540 1.0129 0.4792 0.8445 1.8648 0.6058 
 Kurtosis 3.4195 4.3040 4.5754 4.0816 5.0503 9.5590 4.6081 
 Observations 152 152 152 152 152 152 152 
 
As shown by the distributions of lending variations built for each quarter from 2007 to 2013 (Fig. 1 (a)), the 
lending provided by the Romanian banking sector slowed in 2009 and generally stagnated afterwards, but these 
developments occurred not only at the systemic level but also within the sample of the Romanian banks. 
Taking into account the economic growth, variations of banking sector lending and the inter-quartilic interval 
of individual bank variations provide useful information on the potential lending convergence (Fig. 1 (b)). The 
reduction of the inter-quartilic interval indicates a general convergence of the Romanian banks following the 
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onset of the financial crisis. As a consequence, a bank’s lending variations have become smaller and more 
similar to the ones of its competitors. 
 
Fig. 1. (a) Quarterly distributions of lending variations; (b) Lending convergence and economic growth 
The econometric specifications used for explaining lending variations for the entire time period from 2007 
to 2013 show that, generally, lending variations depend on sector developments (Table 3). Although all the 
coefficients are statistically significant at 99% confidence level, the autoregressive model performs modestly, 
while the much higher explanatory power of Sectorial lending variations indicate a general convergence in 
bank lending on the time period under review. 
Table 3. Models for lending variations (2007 - 2013) 
Variable Coefficients Coefficients Coefficients 
C 
0.0113*** 
(0.0032) 
0.0128*** 
(0.0031) 
0.0270*** 
(0.0032) 
Lending(-1) 
0.0828*** 
(0.0290)  
0.1570*** 
(0.0308) 
Sector_lending 
0.7360*** 
(0.0550) 
0.7648*** 
(0.0539)  
Adj. R2 0.1685 0.1583 0.0248 
 
Note: In this paper, markings ***, ** and * represent the statistical significance of the coefficients at the level of 99%, 95% and 90% 
respectively. Unmarked coefficients are not statistically significant at the 90% level. 
 
As previously discussed, the analysis is supplemented by a detailed approach at the level of the individual 
years from 2007 to 2013. Econometric models explaining bank-level lending variations with the use of lagged 
data and sectorial lending developments show that lending convergence was more visible from 2009 to 2011 
(Table 4). Within these years, the discriminatory power of the models was satisfactory and the individual bank 
lending variations were more clearly connected to sectorial developments.  
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Table 4. Models for lending variations by year 
Variable 2007 2008 2009 2010 2011 2012 2013 
C 
0.0466 
(0.0294) 
-0.0196 
(0.0534) 
0.0132* 
(0.0078) 
0.0083 
(0.0074) 
0.0125* 
(0.0074) 
0.0100 
(0.0066) 
0.0155** 
(0.0060) 
Lending(-1) 
0.3434*** 
(0.1084) 
0.0777 
(0.0704) 
0.1526* 
(0.0783) 
0.1917** 
(0.0765) 
-0.0778 
(0.0815) 
-0.0333 
(0.0825) 
-0.0783 
(0.0746) 
Sector_lending 
0.3443 
(0.2182) 
1.2533 
(0.9035) 
0.8867*** 
(0.2993) 
1.0150*** 
(0.2060) 
0.6322*** 
(0.2069) 
0.5160** 
(0.2377) 
1.3940** 
(0.6475) 
Adj. R2 0.1146 0.0096 0.0635 0.1351 0.0586 0.0206 0.0212 
 
Lending variations of the Romanian banking sector are important in determining developments of individual 
bank lending. However, sector lending is in its turn significantly influenced by economic growth (Table 5). The 
most important impact on the lending provided by the Romanian banking sector is generated by current or 1 
quarter lagged economic growth, also compared to the autoregressive relationship of sector lending. The inter-
linkage between economic growth and sector lending gradually fades away with time, but it is shown to be 
significant for at least 4 quarters lagged data.   
Table 5. Univariate effects of economic growth on sector lending variation (2007 - 2013) 
Variable Coefficient Adj. R2 
Sector_lending(-1) 
0.4791** 
(0.1756) 0.1986 
Economic growth 
0.6220*** 
(0.1777) 0.2942 
Economic growth(-1) 
0.6157*** 
(0.1729) 0.3018 
Economic growth(-2) 
0.5082*** 
(0.1796) 0.2060 
Economic growth(-3) 
0.4318** 
(0.1818) 0.1467 
Economic growth(-4) 
0.4129** 
(0.1803) 0.1359 
 
4. Conclusions 
Lending convergence is important for macroeconomic policy makers as it helps to explain how the banking 
sector reacts to common factors. Such factors may include macroeconomic developments, changes in funding 
conditions or different banking risks as well as implementation of regulatory measures. Developed economies 
are often characterized by well-established financial systems, with large non-bank financial sectors and 
competitive banking sectors. Under these features, banking convergence is likely to be present, while the non-
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bank financial sector may allow for more diversity in the sources of finance available to economic agents. In 
relatively smaller financial sectors dominated by the banking sector, as it is the case for Romania and other 
countries in Central and Eastern Europe, bank lending plays an even more important role in the economy. 
Although lending convergence is not always evident in these cases, its occurrence has the potential to enhance 
economic cyclicality, with both macroeconomic and prudential consequences. 
The study of bank lending variations in Romania from 2007 to 2013 aimed to identify lending convergence 
patterns. As this period is approximately centered on the time of the maximum impact of the financial crisis on 
the Romanian banking sector, the results were likely to be relevant for understanding how the banking sector 
lending reacts before, during and after serious stress conditions. The onset of the financial crisis was indeed 
followed by a significant slowing of bank lending in Romania. This development was clearly visible starting 
with 2009, while lending variations remained low for a longer period of time. 
Before the financial crisis, in 2007, lending variations were mostly explained by the autoregressive term, 
which accounts for individual bank lending developments. The weak performance of the model built for 2008 
suggests that the international financial crisis, although yet to be fully propagated in Romania at the time, 
brought an important change on bank lending. In that year, bank lending stopped to be easily explained by the 
autoregressive term, while also not showing consistent signs of lending convergence. However, such signs 
became evident between 2009 and 2011 and gradually faded away afterwards. 
For the entire time period under review, lending variations in Romania can be explained through both the 
autoregressive term and the sector developments. As the discriminatory power of sector lending is considerably 
higher, lending convergence can be seen as a characteristic of the Romanian banking sector in this 7-year 
period. In its turn, lending provided by the banking sector reacted closely to the macroeconomic environment, 
as shown by the strong relationship not only with current economic growth but also with its lagged values. 
From a macroprudential perspective, these results indicate that financial crises enhance lending convergence 
and, as a consequence, the macroprudential instruments may have a higher impact if applied in due time. As 
such, policy decisions addressing vulnerabilities in the financial sector can benefit from the anticipation of 
banks’ reactions in a more convergent market. 
On the other hand, from a microprudential perspective, the market pressure and the use of strong 
macroprudential instruments can push individual credit institutions to take difficult strategic decisions which 
they would not otherwise take, on topics such as the targeted market share, the foreign currency lending or the 
structure of the bank’s client base. 
Lending convergence in the banking sector can prove to be beneficial for policy makers. Firstly, the 
transmission of the monetary policy can be better anticipated when considering the potential common reactions 
of credit institutions. Maybe even more importantly, lending convergence can be used in ensuring the financing 
needs of the local economy. As such, governmental programs aiming to support specific sectors would benefit 
from the understanding of the level of lending convergence at a given time. 
An important further discussion would try to find evidence for the potential two-way relationship between 
bank lending and economic growth. A negative economic environment has been shown to determine a slowing 
bank lending, while also leading to an increase in lending convergence. In good times, economic growth would 
accelerate lending, also leading to lower lending convergence. Thus, bank lending seems to be directly 
responsive to economic growth, being pro-cyclical in both good times and bad times. On the other hand, it may 
be difficult to assess the impact of bank lending by itself on economic growth, especially in countries with 
banking sectors relatively small compared to the entire economy. The dependence of these banking sectors to 
large foreign banks can lead to sudden propagations of financial crises, but the unclear direct relationship from 
bank lending to economic growth may explain why it takes longer for effects of financial crises to fade away. 
565 Radu Muntean /  Procedia Economics and Finance  32 ( 2015 )  558 – 565 
References 
Adam, K., Jappelli, T., Menchini, A., Padula, M., Pagano, M., 2002. Analyse, compare and apply alternative indicators and monitoring 
methodologies to measure the evolution of capital market integration in the EU. Centre for Studies in Economics and Finance (CSEF), 
Department of Economics and Statistics, University of Salerno. Available through: http://ec.europa.eu/internal_market/economic-
reports/docs/020128_cap_mark_int_en.pdf. 
Affinito, M., Farabullini, F., 2006. An empirical analysis of national differences in the retail bank interest rates of the euro area. Bank of 
Italy Temi di discussione (Economic working papers) no. 589. 
Affinito, M., 2011. Convergence clubs, the Euro-area rank and the relationship between banking and real convergence. Bank of Italy Temi 
di discussione (Working Paper) No. 809. 
Brämer, P.,Gischer, H., Richter, T.,Weiß, M., 2013. Competition in banks’ lending business and its interference with ECB monetary 
policy, Journal of International Financial Markets, Institutions and Money, Elsevier, vol. 25(C), pages 144-162. 
Efthyvoulou, G., Yildirim, C., 2014. Market power in CEE banking sectors and the impact of the global financial crisis, Journal of Banking 
& Finance, Elsevier, vol. 40(C), pages 11-27. 
European Central Bank: Financial Integration in Europe, ECB Publications, 2014. 
Fungáþová, Z., Herrala, R., Weill, L., 2013. The influence of bank ownership on credit supply: Evidence from the recent financial 
crisis, Emerging Markets Review, Elsevier, vol. 15(C), pages 136-147. 
Gropp, R., Kashyap, A., 2009. A new metric for banking integration in Europe, NBER Working Paper Nr. 14735. 
Muntean, R., 2014. Assessing integration of EU banking sectors using lending margins,Theoretical and Applied Economics, vol. XXI 
(2014), no. 8 (597), pages 27-40. 
National Bank of Romania: Financial Stability Report, NBR Publications 2013. 
National Bank of Romania: Financial Stability Report, NBR Publications 2014. 
Weill, L., 2013. Bank competition in the EU: How has it evolved?, Journal of International Financial Markets, Institutions and Money, 
Elsevier, vol. 26(C), pages 100-112. 
